allow the land transactions in the process of consolidation, and will affect the accuracy of determining the value of land owned by the consolidation participants. In addition, the use of transaction prices to estimate the value of the land covered by the consolidation process will authenticate the valuation process, which is particularly important in contested cases.
The justification for this approach is also the fact that in accordance with Article 2 section 1 of the Act on consolidation and exchange of land, consolidation area is formed by the land located in one or several villages or parts of them [12] . Whereas the basic feature affecting the transaction price variability is the location of the transaction object. Therefore, the purpose of this study is to check the correlation between the transaction prices of arable land and their indicator of the quality and location, on example, of the Brzozów district in Podkarpackie voivodship.
The Area and Method of Research
The study area includes the Brzozów district, as one of the 25 districts of the Podkarpackie voivodeship. This district borders on the north with the Rzeszów and Strzyżów districts, on the east with the Przemyśl district, on the south with the Sanok district, while on the west with the Krosno district (Fig. 1) . The district includes 45 villages within 5 rural communes (Domaradz, Dydnia, Haczów, Jasienica Rosielna and Nozdrzec) and one urban-rural commune (Brzozów). The biggest in terms of area is the Dydnia commune (24% of the total area of the district, 15 cadastral precincts, and the smallest communes are Domaradz and Jasienica Rosielna (about 11% of the total area of the district and respectively 3 and 4 cadastral precincts. The remaining communes: Nozdrzec and Brzozów are divided into eight cadastral precincts. While the Haczów commune includes 7 precincts. The research was conducted for 43 rural localities of the Brzozów district. Due to the objective of the work the Brzozów city was excluded from the research and the locality of Hroszczówka, because of the lack of data on transaction prices for the studied real estate. The data contained in the database of land and buildings registry and in the register of prices and real estate values were used. The study period covers the years 2004-2014. During the analyzed period 1571 sale and purchase transactions of arable land have been undertaken. All transaction prices were adjusted due to the passage of time between the transaction date and the date of analysis, ie. on the day 31.12.2014, by the rules defined in accordance with Article 5 of the Law on Real Estate Management [13] .
Variability of transaction prices of arable land in the analyzed market of the Brzozów district, is mainly due to location and production value of land. The location is understood as the distance from the main administrative centers -commune, district (city of Brzozów, Krosno, Sanok) or the voivodeship city of Rzeszów. The production value of land is understood as a soil quality class, the level of agrarian culture and economic-natural factors determining the size of the harvest [8] :
where:
K n -the point values for each index of soil quality classes, according to IUNG (Tab. 1), P n -the area of soil quality class for arable land [ha], P -the total area of arable land in the village [ha] , n -the soil quality class for arable land. * values adopted by [9] in the paper [16] Source: [15] The research material collected in the form of average transaction prices of arable land, index of production value of the land and distance of each village from the commune village, district towns and the capital of the voivodeship, are shown in Table 2 . Source: own study based on [7] The matrix of complete correlation coefficients for all combinations of unit prices and the selected features determining the variability of prices collected in the database was created to indicate the dependence between the average transaction prices characterizing the arable land in all communes of Brzozów district, and village location and also an indicator of arable land production value in the selected locality [2] [3] [4] .
On the basis of the correlation matrix, the weight correlations specifying the influence of the mentioned features on the variability of average real estate prices were determined.
Results of Research and Discussion
Investigation of the relationship between transaction prices and the features characteristic for arable land were carried out in the area of the local property market in Brzozów district. Since the transaction prices were determined, as averages for individual precincts (villages) in the district, carrying out analyzes within one commune does not meet the conditions required for statistical analysis. In addition, communes have relatively small areas, and the number of precincts in the commune only in one case exceeds 10 -Dydnia commune has 15 cadastral precincts.
The following tables show the calculation results, in the form of a matrix of complete correlation coefficients for the random multidimensional variable, carried out in the STATISTICA software. Table 3 shows the complete correlation coefficient matrix for the local market in Brzozów district. From this analysis the feature that reflects the distance of the village from the town of Krosno was eliminated, because the correlation coefficient for a feature characterizing the distance from the city of Brzozów and the city of Krosno was equal 0.80, which means that the two indicated features explain the same part of the price variability. According to the data in Table 3 , calculated complete correlation coefficients in particular pairs take the values from 0.0806 to 0.6957. This is the correlation on levels from low to high. The lowest is the link between the prices of arable land and the ratio of its production value.
On the basis of revised matrix of correlation coefficients, weight correlations and their standard deviations were calculated for the features indicated in Table 3 , what is shown by data in Table 4 . The calculation results presented in Table 4 show that in the analyzed database the variability of the average price per unit of arable land in the area of the local market in Brzozów district is explained in the following steps:
-the distance from from the commune village in 0.17 part, -the distance from the city of Brzozów in 0.13 part, -the distance from the city of Sanok in 0.43 part, -the distance from the city of Rzeszów in 0.50 part, -index of production value in 0.21 part.
The biggest influence on price variability in the analyzed database has the distance from the district town of Sanok and the voivodship capital Rzeszów. This relationship results from the possibility of obtaining employment in these centers.
Summary and Conclusions
The market for agricultural real estate in the Brzozów district has relatively high activity, because, in the analyzed period, there were more than 2500 sale and purchase transactions of agricultural properties. After verification and rejection of the transactions which do not meet the terms of the free market transaction 2158 of them left, with 1537 transactions concerning arable land real estate, 232 transactions for the property specified in the land registry, as meadows, and 389 transactions for pastures. The presented statistics show that on average, over 150 transactions concerning arable land are concluded each year. Two groups of investors are the buyers of these properties. In the first group there are farmers purchasing land to expand the farm. The second group is investors who are looking for relatively low-cost agricultural land as their capital investment. Different goals of investors can often cause large and difficult to properly explain differences in prices. Therefore, analyzing the land real estate market of this very nature, especially for use of transaction prices in the process of consolidation and exchange of land, the transactions, which relate to the acquisition of land for purposes not related to agricultural activity, must be rejected from the analysis of.
Variability of transaction prices in this market segment is caused by factors such as: location, type of use and soil quality classes, the shape of cadastral plot, topography, the type of the access road, the occurrence of difficulties in cultivation. In the research conducted in this work all of the above factors, with the exception of the location, are taken into account by the index of arable land productive value. However the location was taken into account, as the distance from the commune and district centers.
On the analyzed area of the local real estate market in Brzozów district the weight correlation determining the influence of production value on the transaction prices variability is not the dominant feature. This feature explains the variability of the average price in 0.21 part which is characterized by the distance from the commune village or Brzozów -as the district town. While the impact of the towns Sanok and Rzeszów on price variability is significant. Weight correlations are respectively equal here 0.43 and 0.50.
The presented results of the research clearly show that estimating of land values for consolidation and division of property should be performed with the use of the transaction prices and factors influencing their variability on local markets.
The methods used for converting the point values of soil quality classes in the valuation of land to market prices are vitiated by errors. These errors result from the application of the method based on the linear interpolation or extrapolation of prices of particular classes of soils. Assuming the price of the best and the worst quality class of the soil in the area, as the highest and the lowest recorded transaction price, the prices between classes are obtained by the linear interpolation method. Application of the method of linear interpolation or extrapolation of quality classes of soil prices is a too big a simplification because it does not reflect the true variability of their market values on the local market.
Currently, in the situation of the developing real estate market, also in the sector of agricultural property, there are more and more agricultural land transactions. It is, therefore, possible to estimate the market value of the quality classes of soil for each locality. This is important from the point of view of the accuracy of land valuation conducted in the process of their consolidation and exchange.
